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Description
[TECHNICAL FIELD]

[0001] The present invention relates to an ink jet re-
cording head to which a protective tape is pasted to pro-
tect the head surface during the shipment of the ink jet
recording head or the like occasions. More specifically,
the present invention relates to an ink jet recording head
characterized in that a part or parts of its surface at which
the outward end of each of the ink jetting nozzles opens
have been changed in properties to adjust the ink jet re-
cording head in the fastness of the adhesion between
the surface at which the outward end of each of the ink
jetting nozzles opens, and a protective tape pasted there-
to. The present invention also relates to an ink jet car-
tridge having such anink jet recording head, and a meth-
od for manufacturing such an ink jet recording head.

[BACKGROUND ART]

[0002] Inrecentyears, digital cameras or the like have
been substantially increased in resolution. As a result,
the use of recording apparatuses capable of recording a
high quality photographic image has been steadily in-
creasing, in particular, ink jet recording apparatuses,
which record images by jetting ink toward recording me-
dium. There have been known various methods used for
causing the ink jet recording head of an ink jet recording
apparatus to jet ink droplets. Ink jet recording heads
which use heat as the energy for jetting ink can be rela-
tively easily increased in resolution, that is, the number
of ink jetting nozzles. In other words, an ink jet recording
head can be relatively easily improved in terms of reso-
lution, image quality, and recording speed. In spite of the
increase in the desire for high quality recording, the de-
mand for arecording apparatus capable of recording con-
ventional business documents and web pages has not
subsided. Rather, demand has been increasing for re-
cording apparatuses which are not only capable of re-
cording an ordinary document at a substantially higher
speed and a substantially higher level of quality than an
ink jet recording apparatus in accordance with the prior
art, butalso, a photographicimage at a substantially high-
er speed and at a substantially higher level of quality than
an ink jet recording apparatus in accordance with the
prior art.

[0003] As the means for dealing with the above de-
scribed desire, various ink jet recording apparatuses
have been offered in the market. One type of such ink
jet recording apparatus is characterized in that when it
records an ordinary document, it uses pigment black ink
(BK), that is, the ink which is high in density, and jets
relatively large ink droplets, whereas when it records a
web page, not only does it uses the pigment black ink
(BKk), but also, cyan (C), magenta (M), and yellow (Y)
inks. Further, when it records a photographic image, it
uses only color inks.
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[0004] Also in recent years, in order to enable an ink
jetrecording apparatus to record at a higher level of qual-
ity, an ink jet recording apparatus has been further re-
duced in the size of the ink droplet it jets. Thus, the size
of an ink droplet jetted by a recent ink jet recording ap-
paratus is as small as several pico litres; a nozzle which
jets an ink droplet, the size of which is several pico litres,
is roughly 10 um in the diameter of its opening, and is
as thin as 10 pwm in the thickness of its wall. In order to
improve an ink jet recording head, such as the above
described one, in the accuracy with which the ink droplet
it jets lands on recording medium, the surface of the ink
jet recording head, at which the ink jetting nozzles open,
is processed to make the surface repel ink (Japanese
Laid-open Patent Applications 2002-355979 (Patent
Document 3), 2003-266720 (Patent Document 4)). Fur-
ther, for the purpose of protecting the minute opening of
each nozzle of an ink jet recording head while the ink jet
recording is shipped, a protective tape is pasted to the
surface of the ink jet recording head, at which each nozzle
opens (Japanese Laid-open Patent Applications
5-084925 (Patent Document 1), 11-348316 (Patent Doc-
ument 2), and 2004-148746 (Patent Document 5)). This
protective tape is to be peeled when an ink jet recording
head is used for the first time.

[0005] A protective tape which is to be pasted to an
ink jet recording head is made up primarily of a substrate
layer and an adhesive layer. If the adhesive layer is ex-
cessively adherent, it is possible for an ink jet recording
apparatus to be damaged around the openings of the
nozzles when the protective tape is removed. Thus, a
protective tape, the adhesive layer of which is relatively
weak in adhesiveness, is sometimes used. However, if
a protective tape is excessively weak in adhesiveness,
it is possible that the protective tape will peel and fall off
a recording head when the recording head is clamped to
be conveyed or packaged while the recording head is
manufactured with the use of an automatic machine.
Thus, various structural arrangements which prevent the
portion of a recording head, which has a protective tape,
from being clamped, have been tried. However, a pro-
tective tape sometimes peeled because of the vibrations
which were attributable to the conveyance of the record-
ing head, and/or the changes in the ambient pressure
attributable the acceleration or deceleration of the record-
ing head conveyance speed. In other words, a protective
tape, the adhesiveness of which is not strong enough to
possibly damage an ink jet recording head across the
above mentioned areas, sometimes failed to remain sat-
isfactorily adhered to protect the ink jet recording head.
[0006] Further, the surface of anink jet recording head,
atwhich the ink jetting nozzles are open, is entirely coated
with an ink repellent, as described above. The presence
of this ink repellent on this surface lessened the adhesion
between this surface and a protective tape, resulting in
the peeling of the protective tape. Even if a protective
tape (adhesive layer) does not completely peel away
from this surface, ink will leak; for example, even if a part
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of a protective tape separates from this surface by a gap
of only 1 wm, ink will seep out through this gap due to
the capillary action of the ink. As ink leaks, it solidifies
during the shipment of the ink jet recording head, or the
like occasions, causing the ink jet recording head to fail
when the ink jet recording head is put to use by a user.
[0007] There are various proposals which were made
to solve the above described problems. One of them
(Japanese Laid-open Patent Application 2006-212796)
is to process the adhesive layer of a protective layer to
make the adhesive layer nonuniform in adhesiveness, in
such a manner that the adhesive layer is weaker in ad-
hesiveness across the areas in the immediate adjacen-
cies of the opening of each nozzle, and stronger across
the rest. Thus, not only can this arrangement prevent a
protective tape from peeling, but also, prevent an ink jet
recording head from being damaged across the portion
immediately next to the opening of each nozzle.

[0008] This arrangement, however, requires the pro-
tective tape, which is nonuniform in adhesiveness, to be
highly precisely positioned relative to a recording head
when it is pasted to the recording head, possibly making
complicated the process for pasting the protective tape
to an ink jet recording head. In addition, if this protective
tape fails to be accurately positioned so that the various
areas of the protective layer, which are different in adhe-
siveness, are correctly positioned relative to the surface
of an ink jet recording head, which has the nozzle open-
ings, itis possible that the above described problems will
occur.

[0009] The time to irradiate specific areas of a protec-
tive tape to achieve a desired level of adhesiveness be-
tween the specific areas of the protective tape and a re-
cording head may be after the protective tape is pasted
to the recording head after the completion of the record-
ing head. However, this arrangement complicates the
manufacturing process, and also, requires a manufac-
turing apparatus of a substantial scale.

[0010] WO 01/83219 A and US 6511156 B1 disclose
an ink jet having an array of ink ejection outlets in an
injection outlet forming surface on which a protection tape
can be stuck in transportation, wherein the ejection outlet
forming surface has an outside area which is outside of
each of opposite end of the array with respect to a direc-
tion of the array, and the outside area has a peel resist-
ance, provided by surface modification, which resistance
is higher than in another portion of said ejection outlet
forming surface.

[0011] JP 2003266720 Adisclosesaninkjetrecording
head having an array of ink ejection outlets in an ejection
outlet forming surface on which a protection tape is stuck
intransportation, wherein said ejection outlet forming sur-
face has an outside area which is outside of each of op-
posite ends of the array with respect to a direction of the
array, and the outside area has a peel resistance, pro-
vided by surface modification of the tape which resist-
ance is higher than in another portion of said ejection
outlet forming surface.
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[DISCLOSURE OF THE INVENTION]

[0012] The present invention was made to solve the
problems described above, without using special proc-
esses and manufacturing equipment to manufacture an
ink jet recording head, and without modifying a protective
tape in adhesiveness, and its primary object is to provide
an ink jet recording head, which does not suffer from the
above described problem.

[0013] Another object of the presentinvention s to pro-
vide a method for changing in properties the surface of
a recording head which has nozzle openings, in order to
provide an ink jet recording head, which is characterized
in that even through a protective tape which is uniform
in adhesiveness is pasted to the surface of the ink jet
recording head having nozzle openings, the adhesion
(amount of force necessary to peel protective tape) be-
tween the protective tape and the surface having nozzle
openings is nonuniform across the interface between the
protective tape and the surface of the recording head
having nozzle opening.

[0014] Another object of the presentinvention is to pro-
vide an ink jet recording head, which was changed in
surface properties, across specific areas of the surface
having nozzle openings, in order to achieve such an
amount of adhesion between a protective tape and the
surface having nozzle openings that allows the protective
tape to be easily pealed by a user when it needs to be
peeled, and yet, is sufficient to prevent the protective
tape from peeling off from the ink jet recording head, with-
out being large enough to damage the nozzle opening
portions of the ink jet recording head when the protective
tape is peeled.

[0015] Another object of the presentinvention is to pro-
vide an ink jet recording cartridge which employs the ink
jet recording head described above. Yet another object
of the present invention is to provide an ink jet recording
manufacturing method capable of manufacturing an ink
jetrecording head, such as those described above, with-
out requiring additional steps for achieving the objects
described above.

[0016] The objects are solved by an ink jet recording
head having the combination of the features of claim 1
or claim 4. Further, the object is solved by a manufactur-
ing method for an ink jet recording head having the com-
bination of the features of claim 10.

[0017] Further advantageous developments are de-
fined in the dependent claims.

[0018] Aninkjetrecording head which can achieve the
above described objects is an ink jet recording head to
which a protective tape is pasted across its surface hav-
ing multiple rows of nozzle openings before it is shipped
out, and is characterized in that the peel resistance be-
tween the protective tape and the surface having the mul-
tiple rows of nozzle openings is greater across the length-
wise end portions of the surface having the multiple rows
of nozzle openings, that is, the areas in the adjacencies
of the ends of rows of nozzle openings, than across the
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rest of the surface.

[0019] Aninkjetrecording head which can achieve the
above described objects is an ink jet recording head to
which a protective tape is pasted across its surface hav-
ing multiple rows of nozzle openings before it is shipped
out, and is characterized in that the peel resistance be-
tween the protective tape and the surface having the mul-
tiple rows of nozzle openings is greater across the length-
wise end portions of the surface having the multiple rows
of nozzle openings, that is, the areas in the adjacencies
of the ends of rows of nozzle openings, than across the
rest of the surface, and also, that the areas which are
higher in the peel resistance than the rest are greater in
the amount of the oxygen in the surface layer than the
rest.

[0020] The method for manufacturing anink jet record-
ing head which can achieve the above described objects
is a method for manufacturing an ink jet recording head
made up of: a recording head chip having a surface with
multiple rows of openings of ink jetting nozzles; and a
frame to which the recording head chip is attached, and
is characterized in that in the step in which the recording
head chip is temporarily fixed to the frame by irradiating
energy rays thereupon, the lengthwise end portions of
the surface having the multiple rows of nozzle openings,
that is, the areas in the adjacencies of the ends of rows
of nozzle openings, are irradiated with the same energy
rays as the abovementioned ones to make them greater
in the amount of the oxygen in the surface layer than the
rest.

[0021] According to the present invention, the surface
of an ink jet recording head, which has nozzle openings,
and across which a protective tape is pasted, is irradiated
across a specific area with energy rays, such as X-rays
in order to change the area in properties, that is, to in-
crease the area inthe oxygen density in the surface layer,
relative to the rest of the surface. With this treatment, this
area is increased in the fastness of adhesion (peel re-
sistance) between the adhesive layer of the protective
tape and the area. Therefore, even a protective tape hav-
ing an adhesive layer which is relatively weak in adhe-
siveness can be used to protect anink jet recording head,
just as effectively as a protective tape which is adherent
enough not to peel off during the manufacturing or ship-
ment, without being adherent enough to damage the noz-
zle opening, portions of the ink jet recording head when
the protective tape is peeled, and yet, can be easily
pealed by a user when it needs to be peeled. In other
words, it is possible to achieve three objectives which
are contradictory, that is, the objective of making the ad-
hesion between a protective tape and the surface of an
ink jet recording head, which has nozzle openings, suf-
ficient to protect the recording head during shipment, ob-
jective of preventing the nozzle opening portions of an
ink jet recording head from being damaged when the
protective tape is peeled before the ink jet recording head
is used, and objective of making it possible for a protec-
tive tape to be easily peeled.
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[0022] Further, according to the present invention, the
energy rays used for temporarily fixing a head chip to the
frame of an ink jet recording head, in one of the steps in
an ink jet recording head manufacturing process, can be
used in the same step to irradiate, the surface of the ink
jetrecording head, which has nozzle openings, across a
specific area, with the use of the same energy rays, sim-
ply by adjusting the energy rays in range. In other words,
a special manufacturing step and/or a special manufac-
turing apparatus for changing the surface properties is
not needed.

[0023] These and other objects, features, and advan-
tages of the presentinvention will become more apparent
upon consideration of the following description of the pre-
ferred embodiments of the present invention, taken in
conjunction with the accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0024]

Figure 1 is a perspective view of a typical ink jet re-
cording apparatus in accordance with the prior art.
Figure 2(a) is a perspective view of the Bk ink jet
cartridge, showing the essential portions thereof,
and Figure 2(b) is a perspective view of the Cl ink
jet cartridge, showing the essential portions thereof.
Figure 3 is a Cl cartridge schematic perspective view
of the bottom portion of the Cl cartridge, which shows
how a unitF, that is, the combination of the recording
elementand electrical wiring board, which were elec-
trically connected to each other, is attached to the
ink container.

Figure 4(a) is a perspective view of the Bk cartridge
having the protective tape, and Figure 4(b) is a per-
spective view of the Cl cartridge for C1 having the
protective tape.

Figure 5 is a plan view of the ink jet recording car-
tridge in the first embodiment of the present inven-
tion.

Figure 6 is a graph showing the relationship between
the energy density of the UV light, with which the
surface of the recording element, which has the noz-
zle openings, is irradiated, and the amount of the
peel resistance of the protective tape, that is, the
amount of force necessary to peel the protective tape
from the surface irradiated with the UV light.

Figure 7 is a schematic drawing of the apparatus for
measuring the amount of force necessary to peel the
protective tape away from the ink jet recording car-
tridge (recording element).

Figure 8 is a graph showing the relationship between
the elapsed time and the amount of force necessary
to peel the protective tape away from the ink jet re-
cording cartridge (recording element).

Figure 9is a graph showing the relationship between
the amount of the oxygen in the surface layer of the
recording element, and the distance from the area
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of the surface of the recording element, which was
irradiated with the UV light.

Figure 10 is a plan view of the ink jet recording car-
tridge in the second embodiment of the present in-
vention.

Figure 11 is a plan view of the ink jet recording car-
tridge in the third embodiment of the present inven-
tion.

Figure 12 is a plan view of the ink jet recording car-
tridge in the fourth embodiment of the present inven-
tion.

Figure 13 is a plan view of the ink jet recording car-
tridge in the fifth embodiment of the present inven-
tion.

Figure 14 is a graph showing the relationship be-
tween the amount of oxygen in the surface layer of
the recording element of the ink jet recording car-
tridge, which was measured after the ink jet record-
ing apparatus ran out of ink, and the distance from
the area of the surface of the recording element,
which was irradiated with the UV light.

Figure 15 is a table showing the relationship among
the various conditions of the ink jet recording car-
tridge, amount of force necessary to peel the protec-
tive tape away from the ink jet recording cartridge,
and effectiveness of the protective tape.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

(Embodiment 1)
(General Structure of Ink jet Recording Apparatus)

[0025] Figure 1 is a perspective view of a typical ink
jet recording apparatus, to which the ink jet recording
cartridge in the first preferred embodiment of the present
invention, is removably mountable. The ink jet recording
apparatus 101 is provided with an ink jet recording car-
tridge 104 for printing in color (which hereafter may be
referred to as Cl cartridges), and an ink jet recording car-
tridge 103 for printing in black (Bk) (which hereafter may
be referred to as Bk cartridge). The Cl cartridge is pro-
vided with three parallel rows of nozzles for jetting cyan
(C), magenta (M), and yellow (Y) inks, one for one. The
Bk cartridge is provided with a single row of nozzles for
jetting black (Bk) ink. Both cartridges are provided with
an ink jet recording head capable of jetting ink, and an
ink container. The ink jet recording apparatus 101 is
made up of: a carriage 105 which holds the two cartridges
104 and 103; a guide shaft 106 for guiding the carriage
105; an encoder film 113 which is read to determine the
carriage position in terms of the scanning direction; an
unshown carriage motor for moving the carriage 105; a
signal transmission cable 107; etc., in addition to the
abovementioned ink jet recording head and ink cartridge.
The ink jet recording apparatus 101 is also provided with
caps 109 and 111, which are disposed next to the home
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position of the ink jet recording head to maintain the ink
jet recording head in terms of ink jetting performance.
The ink jet recording apparatus 101 is also provided with
cleaning blades 108 and 110 for wiping away the ink on
the surface of the ink jet recording head, at which each
nozzle opens. It also is provided with a control panel 112.
[0026] Figure 2(a) is a perspective view of the Bk car-
tridge 103, and shows the essential portions of the Bk
cartridge 103. The Bk cartridge 103 is provided with an
ink jet recording head 123 and an electric wiring board
120. The ink jet recording head 123 (which hereafter may
be referred to as recording element or recording head
chip) is in the form of a chip. It jets ink by heating the ink
with heat generating resistors. The electric wiring board
120 is for transmitting driving signals or the like from the
ink jet recording apparatus 101 to the recording element
123. The recording element of the Bk cartridge 103 is
solidly attached to the ink container 127 with the use of
an adhesive which is curable with UV light. The Bk car-
tridge 103 is also provided with a seal portion 124 which
protects the electrical joint between the recording ele-
ment 123 and electric wiring board 120. The ink container
127 is provided with: a pair of guides 121 which are used
when the Bk cartridge is mounted on the carriage 103;
cartridge position reference surfaces 125 and 126, which
are located on one of the lateral sides of the cartridge, in
terms of the cartridge insertion direction; and the car-
tridge position reference surfaces on the other lateral
side.

[0027] Figure 2(b) is a perspective view of the Cl car-
tridge 104, and shows the essential portions of the ClI
cartridge 104. The CI cartridge 104 is provided with an
ink jet recording head 133, an electric wiring board 130,
a seal portion 134, and an ink container 137, which are
similar to those of the Bk cartridge. The ink container 137
is provided with: a pair of guides 131; cartridge position
reference surfaces 135 and 136, which are located on
one of the lateral sides of the Cl cartridge, in terms of the
cartridge insertion direction; and the cartridge position
reference surfaces on the other lateral side, which also
are similar to those of the Bk cartridge.

[0028] Figure 3 is a schematic perspective view of the
bottom portion of the CI cartridge, which shows how the
aforementioned unit F is attached to a preselected area
of the shell (frame) of the ink container 137. The ink con-
tainer 137 is made up of the shell, and an ink filter (un-
shown) welded to the inward side of the shell. The unit
F is made up of the recording element 133 and electric
wiring board 130, which are electrically in connection with
each other. Although the CI cartridge is also provided
with a mechanism for immovably retaining the ink con-
tainer 137, a mechanism for retaining the unit F, an indi-
cator mechanism, etc., are not shown in order to simplify
the drawing. Designated by a referential number 146 is
a body of adhesive which is curable with UV rays, and is
for keeping the recording element 133 solidly attached
to the ink container 137. Optical fibers 145 are for pro-
jecting UV rays when hardening the adhesive 146. The
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electrical wiring board 130 is provided with inner leads
147 and electrical contacts 148, which are for connecting
the electrical wiring board 130 to the recording element
133.

[0029] Figures4(a)and 4(b) show the Bk cartridge 103
and Cl cartridge 104, respectively, which have the pro-
tective tape. Designated by referential numbers 129 and
139 in the drawings are tab portions of the protective
tapes 128 and 138, respectively, which are to be held by
a user when the user intends to peel the protective tapes.
These portions 129 and 139 are not provided with the
adhesive layer. Further, the protective tapes 128 and 138
are provided with dimpled portions 151 and 161, that is,
the portions dimpled to reduce the protective tapes 128
and 138 in the size of the contact areas between the
protective tapes 128 and 138, and the Bk and Cl cartridg-
es 103 and 104, respectively, in order to prevent the pro-
tective tapes 128 and 138 from firmly sticking to the elec-
trical wiring boards 120 and 130, ink containers 127 and
137, etc., respectively.

[0030] The Bk cartridge 103 and CI cartridge 104 are
roughly the same in structure. Hereafter, therefore, this
embodiment will be described with reference to the Bk
cartridge 103 alone.

[0031] Iftheinkjetrecording apparatus 101 which uses
an ink jet recording cartridge, such as the above de-
scribed Bk cartridge, runs out of the ink in the ink con-
tainer 127, the entirety of the recording cartridge (Bk car-
tridge) is replaced with a brand-new one. In other words,
a combination of a recording head, and an ink container
containing black ink, is sold as the Bk cartridge in the
market. In order to sell the Bk cartridge in the market, the
Bk cartridge must be distributed to various markets.
Thus, the Bk cartridge must be protected from the shocks
to which it is subjected during its shipment, and also, the
ink in the ink container must be prevented from drying
up. In particular, the recording element 123 is very deli-
cate; it is easily damaged, and also, is easily affected in
performance by the ink having adhered thereto as it dried
up. Thus, the sensitive portions of the Bk cartridge 103
are covered (protected) by the protective tape 128 before
the Bk cartridge 103 is distributed.

[0032] The protective tape 128 is made up of a sub-
strate layer and an adhesive layer. The substrate layer
is formed of polyethylene terephthalate or the like, and
the adhesive layer is formed of an acrylic adhesive, or
an adhesive of the so-called hot-melttype. The protective
tape 128 protects the opening of each nozzle and its ad-
jacencies by being adhered to the surface of the record-
ing element 123 by its adhesive layer in a manner to
cover the opening of each nozzle. When a brand-new Bk
cartridge 103 is mounted as the replacement for the used
Bk cartridge 103 into the ink jet recording apparatus 101,
the protective tape 128 on the recording element 123 of
the replacement Bk cartridge 103 is to be peeled away
by a user.

[0033] Figure 5 is a schematic plan view of the Cl car-
tridge 104, from which the protective tape 138 has not
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been peeled away from its recording element 133. The
nozzle openings 141 from which ink droplets are jetted
are arranged in six straight lines, that is, two rows of noz-
zle opening for each primary color (rows 142C, rows
143M, and rows 144Y). The surface G of the recording
element 133, which has the nozzle openings 141, is cov-
ered with the protective tape 138, which was pasted to
the surface G in a manner to cover the entirety of the six
straight rows (two rows 142C, two rows 143Y, and two
rows 142Y) of nozzle openings 141.

(Distinctive Structural Arrangement)

[0034] In order to improve the recording element 133
in reliability, the entirety of the surface G of the recording
element 133 has been processed to make the surface G
repel ink; the surface G is treated with alkyl-siloxane
epoxy resin which contains fluorine. Further, before the
protective tape is pasted, the two long and narrow areas
11 (which are located in the outward adjacencies of the
ends of the rows 142C, 143M, and 144Y of nozzle open-
ings of the recording element 133, and extend in the width
direction of the recording element 133) of the surface G,
which constitute parts of the lengthwise end portions of
the surface G, areirradiated with UV light, using EXECUR
3000 (product of Hoya Candeo Optronics, Co., Lid.).

[0035] At this time, the changes, which occur to the
surface of the material for the substrate of the recording
element 133 as the material is irradiated with UV light,
will be described. Ultraviolet rays with a short wavelength
are high in photo-energy, being therefore capable of sev-
ering molecular bonds, enhancing chemical reactions,
etc. Thus, as UV light is projected onto the surface of a
given substance, the UV light strikes oxygen molecules,
generating thereby ozone. This ozone absorbs the UV
rays and/or heat, breaking into active oxygen, and the
active oxygen oxidizes or removes the organic substanc-
es on the surface of the substance. The UV light, the
wavelength of which is a certain range, is greater in en-
ergy than the covalent bond energy, being therefore ca-
pable of directly severing the covalent bonds within a
molecule. Thus, in some cases, using UV rays, the wave-
length of which is in a certain range, can offer a cleaning
effect which cannot be achieved by the so-called wet
cleansing. Moreover, acyl group (COH), hydroxyl group
(OH), carboxyl group (COOH), etc., are generated, by
active oxygen, on the surface of the substance being
irradiated with the UV rays. Thus, as the abovementioned
long and narrow portions of the surface G, that is, the
surface of the recording element, which has the nozzle
openings, is irradiated with the UV rays, they increase in
the amount of the oxygen on them, being thereby im-
proved in terms of the efficiency with which they chemi-
cally bond with the adhesive layer of the protective tape.
[0036] Shown in Figure 6 is the relationship between
the peel resistance of the protective tape 138 relative to
the recording element 133, and the energy density of the
UV light with which the abovementioned areas of the sur-
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face Gwasirradiated. The peel resistance was measured
with the use of a measuring apparatus such as the one
shown in Figure 7. The protective tape 138 was pasted
to a sample, and the tab portion 139 of the protective
tape 138 was gripped by a clamp 200, which was con-
nected to a push/pull gauge 201 which was attached to
a stage 202. Then, the stage 202 was moved in the di-
rection to peel the protective tape 138 away from the
sample, while measuring with the push/pull gauge 201
the amount (peel resistance) of force necessary to peel
the protective tape 138. The stage 202 was moved at
165 mm/sec.

[0037] At this point in time, the measurement of the
peel resistance will be described in more detail. The peel
resistance, in Figure 6, of the protective tape 138 relative
to the area of the surface G, which has not been changed
in surface properties, means the amount of force (meas-
ured by abovementioned testing device) which was nec-
essary to peel away the protective tape 138 immediately
after it was pasted across the entirety of the area of the
sample (areas of surface G, or the surface of recording
head, which has notbeen changed in surface properties).
The peel resistance, in Figure 6, of the protective tape
138 relative to the surface of the sample, which has been
changed in surface properties, means the amount of
force (measured by abovementioned testing device)
which was necessary to peel away the protective tape
138 immediately after the protective tape 138 was pasted
across the entirety of the area of the sample (areas of
surface G, or the surface of recording head, which has
been changed in surface properties). In other words, it
does not exactly mean the amount of force necessary to
peel the protective tape 138 from the areas of the record-
ing element 133, which have been changed in surface
properties. However, the peel resistance between the
protective tape 138 and the areas which had been
changed in surface properties represents the major por-
tion of the measured peel resistance. Incidentally, the
peel resistance of the protective tape, relative to the proc-
essed areas of the surface of the recording element which
has the nozzle openings, and the peel resistance of the
protective tape relative to the unprocessed areas of the
surface of the recording element which has the nozzle
openings, can be measured in the following manner. The
protective tape is to be pasted across the entirety of the
surface of the recording element, which has the nozzle
openings. Then, before the protective tape is peeled, it
is to be sliced so that a strip of protective tape is formed
in the portion of the protective tape on the surface which
has been changed in properties, and another strip of pro-
tective tape, which is the same in size, is formed in the
portion of the protective tape on the surface which has
not been changed in properties. Then, the two strips of
protective tape are to be individually measured in peel
resistance with the use of the abovementioned peel re-
sistance measuring device.

[0038] The peel resistance is affected by the choice of
the substance used as the material for the substrate layer
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of the protective tape, and the choice of the adhesive
used to form the adhesive layer. Therefore, it is important
to the present invention that the peel resistance of the
protective tape relative to the surface of the recording
element, which has the nozzle openings, is set according
to the material for the substrate of the recording element.
[0039] Figure 6 shows the relationship between the
energy density (intensity) of the UV light projected upon
the surface of the recording element, which has the noz-
zle openings, and the peel resistance of the protective
tape. It can be read from this graph that the peel resist-
ance is proportional to the intensity of the UV light. Shown
in Figure 8 are the results of the tests carried out period-
ically to measure the amount of the peel resistance, over
the two years following the pasting of the protective tape
on the unprocessed surface of the recording head, while
keeping the ambient temperature at 25°C. It can be un-
derstood from these results that the peel resistance grad-
ually increases with the elapse of time. After the two
years, the peel resistance of the protective tape pasted
on the unprocessed surface of the recording head was
120 N/m, and the peel resistance of the protective tape
pasted on the processed surface of the recording head
was 150 N/m. In other words, even thought the peel re-
sistance changes with the elapse of time, the relationship
between the peel resistance of the protective tape on the
processed surface, which was relatively high, and the
peel resistance of the protective tape on the unprocessed
surface, which was relatively low, remained roughly the
same. In the case of the abovementioned tests, the peel
resistance of the protective tape on the processed sur-
face of the recording head was roughly 1.2 times that on
the unprocessed surface of the recording head.

[0040] Figure 9is a graph showing the relationship be-
tween the amount of oxygen in the 7 m thick surface layer
of the surface G, that is, the surface of the recording
element, the area 11 of which was irradiated with the UV
light, and the distance, in terms of the direction indicated
by an arrow mark 12, from the edge of the surface of the
recording element which has the nozzle opening. The
amount of the oxygen was measured with use of the X-
Ray Photoelectron Spectroscopy (ESCA: Electron Spec-
troscopy for Chemical Analysis). In the case of the re-
cording element 133 in this embodiment, the range be-
tween 0 mm and 3 mm corresponds to the irradiated area
11. Referring to Figure 9, the amount of oxygen in this
portion was greater than the rest; this portion had in-
creased in the amount of oxygen. That s, this means that
the material of the recording head reacted with the active
oxygen generated by the UV light, yielding thereby acyl
group (COH), hydroxyl group (OH), carboxyl group
(COOH), etc., in the surface layer of a part of the surface
G. As aresult, the area 11 of the surface G was improved
in the efficiency with which it chemically bonds with an-
other substance. Although not shown in Figure 9 to sim-
plify the drawing, as the abovementioned area, which
was a part of the surface of the recording element, which
had been made to repel ink, was irradiated with UV light,
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it increased in the amount of oxygen, but, decreased in
the amount of other elements, such as F, C, etc.

[0041] The present invention resulted from the atten-
tion paid to the above described changes, in the amount
of the peel resistance of the protective tape relative to
the surface of the recording element, which occurred as
the surface was changed in the properties by the UV light.
Thus, according to the present invention, the adhesive-
ness (which may be referred to as peel resistance, or
amount of force necessary to peel protective tape from
recording head) between the surface of the recording
element having the nozzle openings, and the protective
tape, is increased by increasing the surface layer of the
recording element 133, in the amount of the oxygen
therein by irradiating the surface with UV light. The por-
tion of the recording element 133, which has been
changed in surface properties is likely to be greater in
the adhesiveness relative to the protective tape 138, and
lower in ink repellence (having greater affinity for ink),
than the portion of the surface of the recording head 133,
which has not been in properties.

[0042] In this embodiment, in consideration of the
amount of peel resistance which the protective tape
needs during its manufacturing process and/or shipment,
the energy density of the UV light used for the surface
property modification was set to 70 J/cm2. The amount
of peel resistance of the protective tape, which can be
estimated from Figure 6 was roughly 80 N/m, and the
peel resistance of the protective tape on the property-
changed areas of the surface of the recording head which
has the nozzle openings, was 1.6 times the peel resist-
ance of the protective tape on the property-unchanged
areas of the surface of the recording head which has the
nozzle openings. It is desired that the UV light used for
irradiating the aforementioned surface areas of the re-
cording head to change the surface in properties is ad-
justed according to the environment in which the record-
ing head is used.

[0043] Incidentally, in consideration of the need for en-
suring that the protective tape remains properly adhered
to the aforementioned surface of the recording head,
which has the nozzle openings, and also, that the pro-
tective tape can be peeled away without difficulty, the
practical ratio of the amount of peel resistance of the
protective tape relative to the portion of the surface of
the recording head, which had been changed in proper-
ties, relative to the amount of the peel resistance of the
protective tape relative to the portion of the surface of
the recording head, which had not been changed in prop-
erties, is within arange of roughly 1.2 - 2.0 times. Further,
in consideration of the need for ensuring that the record-
ing head is easy to operate, and also, that the recording
head is easy to manufacture, the ratio of the amount of
peel resistance of the protective tape relative to the por-
tion of the surface of the recording head, which had been
changed in properties, relative to the amount of the peel
resistance of the protective tape relative to the portion of
the surface of the recording head, which had not been
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changed in properties, desired to be within a range of
roughly 1.2 - 1.6 times.

[0044] Inthis embodiment, the surface of the recording
element, which has the nozzle openings is irradiated with
the UV light so that a space, the dimension of which in
terms of the direction parallel to the rows of nozzle open-
ings is L, is provided between each of the two irradiated
areas 11, and the corresponding end of each row of noz-
zle openings, in order to ensure that even if ink collects
on the areas 11 because the areas 11 reduce in ink re-
pellence due to the exposure to the UV light, the ink does
not interfere with the nozzle openings. The distance L is
tobe made aslarge as possible without causing structural
problems to the recording element 133. In this embodi-
ment, it was made to be 0.2 mm in width (L = 0.2). Inci-
dentally, the recording element 133 is provided with two
rows 142C of nozzle opening, two rows 142M of nozzle
openings, and two rows 142Y of nozzle openings, and
each row of nozzle openings has 192 nozzle openings.
Further, the recording element 133 is provided with a
total of 16 dummy nozzle openings, that is, the nozzle
openings which are not involved in the jetting of ink; one
dummy nozzle opening is located at each end of each
row of nozzle openings. The provision of these dummy
nozzle openings further improves the recording element
133 in reliability in terms of the jetting of ink; even if ink
collects on the abovementioned areas 11, it does not
affect the recording element in ink jetting performance.
The protective tape 138 is pasted to the surface of the
recording element 133, which has the nozzle openings,
so that the protective tape 138 covers at least one of the
two areas 11, that is, the areas irradiated with the UV
light, more specifically, the irradiated two areas of the
lengthwise end portions of the surface of the recording
element 133, which has the nozzle openings.

[0045] In this embodiment, acrylic adhesive was used
as the material for the adhesive layer of the protective
tape 138. However, the material for the adhesive layer
may be silicone adhesive, or adhesive of the hot-melt
type, as long as the material is adhesive enough to keep
the protective tape 138 adhered to the recording element
133, without being adhesive enough to destroy the ad-
jacencies of the nozzle openings of the recording element
133 when the protective tape 138 is peeled away from
the recording element 133. Obviously, various substanc-
es can be used as the materials for the substrate layer
of the protective tape 138 as long as they can achieve
the objective of not destroying the nozzle opening por-
tions of the recording element 133 when the protective
tape 138 is peeled.

[0046] Inthis embodiment, the distance L between the
lengthwise end of each row of nozzle openings and the
corresponding area 11 was set to 0.2 mm. However, it
does not need to be limited to 0.2 mm; it may be varied
according to the specification of the recording element
133.

[0047] As described above, the adhesiveness of the
protective tape 138 relative to the preselected area(s) of
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the recording element (which in this embodiment is
lengthwise end(s) of surface of recording element, which
has nozzle openings), can be changed (improved) by
irradiating the preselected area(s) with the UV light, the
energy density of which is in the preset range. In other
words, the area(s) of the surface of the recording ele-
ment, across which the protective tape 138 is to be past-
ed, can be changed in surface properties by the irradia-
tion of the area(s) with the UV light, in order to make the
adhesiveness between the abovementioned area(s) and
protective tape 138 sufficient (that is, without being strong
enough to damage the nozzle opening portions of the
recording element when the protective tape is peeled) to
prevent the protective tape from peeling away from the
area(s) while the ink jet recording cartridge is manufac-
tured or shipped, and yet, weak enough to allow the pro-
tective tape to be easily peeled away when the protective
tape needs to be peeled away.

(Embodiment 2)

[0048] Figure 10 is a plan view of the ink jet recording
cartridge in the second embodiment of the present in-
vention. This ink jet recording cartridge is also provided
with the protective tape 138 which was pasted to the re-
cording element as it was in the first embodiment. This
embodiment (including devices used for testing of ink jet
recording cartridge) is the same as the first embodiment,
except for the area(s) of the surface of the recording el-
ement, which is irradiated with UV light.

[0049] Designated by a referential number 13 is each
of the areas of the recording element which are irradiated
with UV light. The area 13 is smaller than the area 11,
that is, the surface area of the recording element, which
was irradiated with the UV light in the first embodiment.
The areas 13 also belong to the surface of the recording
element, which has the nozzle openings. Each of the
areas 13 constitutes a part of the corresponding length-
wise end of the surface having the nozzle openings, as
does each of the areas 11 in the first embodiment. This
embodiment is different from the first embodiment in that
the areas 13, which are equivalent to the areas 11 in the
first embodiment, are substantially smaller in dimension
in terms of the direction perpendicular to the rows of noz-
zle openings than the areas 11; they extend only in the
adjacencies of the ends of the rows 143M of nozzle open-
ings. The distance L from the lengthwise end of the row
143M of nozzle openings to the corresponding area 13
is the same as that in the first embodiment, which is 0.2
mm (L = 2.0). The areas 13 were irradiated with the UV
light, which was 70 J/cmZ2 in energy density, and the pro-
tective tape 138 was pasted to the surface of the record-
ing element 133, which has the nozzle openings, in such
amanner that at least one of the areas 13 is covered with
the protective tape 138.

[0050] The protective tape 138 in this embodiment is
provided with an adhesive layer which is more adhesive
than the adhesive layer of the protective tape 138 in the

10

15

20

25

30

35

40

45

50

55

first embodiment; the peel resistance of the protective
tape 138, in this embodiment, pasted on the areas 13
(which had been changed in properties) of the recording
element 133 was 100 N/m. Although the areas 13 in this
embodiment were created by irradiating the surface of
the recording element 133 with the UV light in a manner
of spot lighting the specific surface areas of the recording
element 133, it was satisfactory in terms of the peel re-
sistance of the protective tape 138 relative to the areas
13 in that the protective tape 138 did not peel away from
the areas 13, and also, that the problem that ink is allowed
to leak by the local separation of the protective tape 138
from the areas 13 did not occur. In other words, the ink
jet recording head in this embodiment was capable of
withstanding the rigor of ordinary usage.

[0051] The inkjet recording cartridge, shown in Figure
10, which is smaller in the surface area which had been
changed in properties, than the ink jet recording head
shown in Figure5, has the following advantages over the
ink jet recording cartridge, shown in Figure 5.

[0052] That s, the former is smaller than the latter, in
the size of the area(s) which needs to be processed to
be changed in properties, being therefore easier to proc-
ess. Further, the former is processed only across the
small center portion of the surface of the recording ele-
ment, which has the nozzle openings, in terms of the
direction perpendicular to the rows of nozzle openings.
Therefore, the amount of force which must be used to
peel the protective tape 138 away from the recording
element 138 is relatively small at the beginning of the
peeling. As the line of separation between the protective
tape 138 and recording element reaches the areas 13,
the peeling resistance temporarily increases and re-
mains at that level while the protective tape 138 is peeled
away from the areas 13. Then, as the line of separation
moves past the areas 13, the peeling resistance reduces
again. In other words, the protective tape 138 on the
former easily peels at the beginning of the peeling oper-
ation, slightly increases in the resistance as it is further
peeled, and then, comes off all atonce. Thus, in the case
of the ink jet recording cartridge in this embodiment, it
does not occur that ink is unintentionally forced out of the
nozzles by a user. Further, the areas 13, which had been
changed in surface properties, are greater in the affinity
for ink, being therefore easier for ink to adhere when the
ink jet recording cartridge is mounted in the recording
apparatus. However, the areas 13, that is, the portion of
the surface of the recording element in this embodiment,
which had been changed in properties, is smaller in size,
and therefore, ink is less likely to collect on the areas 13
thanitis onthe areas 11, thatis, the portion of the surface
of the recording element in the first embodiment, which
had been changed in properties.

[0053] Next, the method for changing the areas, shown
in Figure 10, in surface properties, will be described. This
method is characterized in that the UV light, which has
been used to solidly attach the recording element 133 to
the electrical wiring board 130, is utilized as the UV light
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to be irradiated upon the areas shown in Figure 10 to
improve the areas in terms of the peel resistance of the
protective tape 138 relative to the areas.

[0054] Figure 11 is a schematic perspective view of
the bottom portion of the Cl cartridge, which shows best
the method for manufacturing the ink jet recording car-
tridge in this embodiment. The unit F is held to the ink
container 137 by a retention mechanism 15, being pre-
cisely positioned relative to the ink container 137 with the
une of the portions of the ink container 137, with which
the ink container 137 is provided to precisely position the
unit F relative to the ink container 137. Before the unit F
is attached to the ink container 137, the portion of the ink
container 137, to which the unit F is to be attached, is
coated with adhesive which is to be cured by ultraviolet
rays. The recording element 133 is irradiated for a preset
length of time with the UV light transmitted through optical
fibers 145, and then, is solidly attached to the ink con-
tainer 137. Then, the electrical wiring board 130 is solidly
attached to the ink container 137. That is, the electrical
wiring board 130 is placed on the ink container 137, and
heat is applied to the combination of the electrical wiring
board 130 and ink container 137 while applying pressure
upon the electrical wiring board 130 with the use of a flat
device called a horn.

[0055] In order to improve the areas 14 in terms of the
peel resistance of the protective tape relative to the areas
14, the areas 14 are irradiated with the UV light at the
same time as the abovementioned adhesive for solidly
attaching the recording element 133 is irradiated with the
UV light. During this step, the lateral surfaces of the re-
tention mechanism 15 are also irradiated with the UV
light. In other words, the retention mechanism 15 blocks
the UV light, preventing thereby the nozzle opening por-
tions of the recording element from being irradiated with
the UV light.

[0056] As described above, in this embodiment, the
ink jet recording cartridge is improved in terms of the
adhesion of the protective tape to the areas 14 of the
recording element, by irradiating the areas 14 with the
UV light at the same time as the abovementioned adhe-
sive for solidly attaching the recording element 133 is
irradiated with the UV light. Thus, itis possible to improve
the ink jet recording cartridge, in terms of the adhesion
of the protective tape to the recording element 133, with-
out need for a manufacturing step dedicated to the irra-
diation of the recording element 133 with the UV light.
[0057] Obviously, also in the first and second embod-
iments, the surface of the recording head, which has the
nozzle openings, may be irradiated with the UV light in
the step in which the recording element 133 is temporarily
fastened to the ink container 137.

(Embodiment 3)
[0058] Figure 12 is a schematic plan view of the ink jet

recording cartridge in the third embodiment of the present
invention. The ink jet recording cartridge in this embod-
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iment is provided with the protective tape 128, which is
pasted to the recording element 123, as the protective
tape 128 was in the first and second embodiments. The
ink jet recording cartridge in this embodiment is the Bk
cartridge 103. This embodiment (including devices such
as those used for testing of ink jet recording cartridge) is
the same as the first and embodiments, except for the
surface areas of the recording element, which are irradi-
ated with the UV light. That is, in this embodiment, the
surface of the recording element, which has the nozzle
openings, is irradiated with the UV light so that only the
areas of the surface, which are most suitable for achiev-
ing the objects of the present invention, are irradiated
with the UV light.

[0059] Designated by a referential number 21 is the
surface area of the recording element 133, which is irra-
diated with the UV light in this embodiment. The areas
21 are located at the lengthwise ends of the recording
element 123. There is provided a space, the dimension
of which in terms of the direction parallel to the rows of
nozzle openings is N, between the area 21 and the clos-
est nozzle openings, that is, the nozzle opening located
at the end of the row of nozzle openings. Therefore, even
ifink collects on the area 21 (because area 21 is reduced
in ink repellence by being irradiated with UV light), the
ink does not interferes with the nozzle openings. In this
embodiment, the distance N was set to be as large as
possible without causing structural problems to the re-
cording element 133. In this embodiment, it was set to
0.42 mm (N = 0.42). The areas 21 were irradiated with
the UV light, which was 70 J/cm? in energy density, as
was the UV light used in other embodiments, and the
protective tape 128 was pasted to the surface of the re-
cording element 123, which has the nozzle openings, in
such a manner that atleast one of the areas 21 is covered
with the protective tape 128.

[0060] Incidentally, the difference in value between the
distance N from the distance L (= 0.2 mm) which is the
distance between the area 11 and the corresponding end
of each row of nozzle openings in the first embodiment,
and the distance L in the second embodiment, comes
from the difference in structure between the recording
element for the CL cartridge and that for the Bk cartridge.
That is, from the standpoint of structure, the Bk cartridge
is more likely to allow ink to seep across the aforemen-
tioned space between the area, which was irradiated with
the UV light, and the end of each row of nozzle openings,
than the CL cartridge. Therefore, the distance N was
made greater than the distance L (L < N).

[0061] As the specific areas of the lengthwise end por-
tions of the surface of the recording element 123 to which
the protective tape 128 was to be pasted were irradiated
with the UV light as described above, the surface of these
areas, which were ink-repellent, were improved in terms
of the fastness of the adhesion of the protective tape 128
to these areas. As a result, as the protective tape 128
was pasted to the recording element 123, the fastness
of the adhesion between the protective tape 128 and the
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recording element 123 became sufficient (that is, without
being strong enough to damage the nozzle opening por-
tions of the recording element when the protective tape
is peeled) to prevent the protective tape from peeling
away from the ink jet recording cartridge while the ink jet
recording cartridge was manufactured or shipped, and
yet, weak enough to allow the protective tape to be easily
peeled away when the protective tape needed to be
peeled away.

(Embodiment 4)

[0062] Figure 13 is a drawing of the ink jet recording
cartridge in the fourth embodiment of the present inven-
tion. The recording element 133 is covered with the pro-
tective tape 138 which was pasted thereto, as it was in
the first, second, and third embodiments. The ink jet re-
cording cartridge in this embodiment is the Cl cartridge.
This embodiment (including devices to test this cartridge)
is roughly the same as the first embodiment, except for
the placement of the protective tape 138; this embodi-
ment is characterized in the placement of the protective
tape 138. That s, in the first embodiment, the protective
tape 138 was pasted to the recording element so that the
protective tape 138 did not involve the sealing agent 134
for the electrical junction. In this embodiment, however,
the protective tape 138 is pasted to the recording element
so that the protective tape 138 covers the sealing agent
134 in addition to the recording element. In terms of the
direction perpendicular to the surface of the recording
element, to which the protective tape 138 is pasted, the
sealing agent 134 is slightly taller than this surface of the
recording element. Thus, if the protective tape 138 is
pasted to the ink jet recording cartridge in the manner in
which itis pasted in this embodiment, thatis, in a manner
to cover the sealing agent as well as the recording ele-
ment surface, with the use of the method in accordance
with the prior art, the protective tape 138 does not hold,
because the resiliency of the substrate layer of the pro-
tective tape 138 causes the protective tape 138 to sep-
arate from the recording element surface. However, the
present invention made it possible to improve the ink jet
recording cartridge in terms of the fastness of the adhe-
sion of the protective tape 138 to the surface of the re-
cording element, which has the nozzle openings. There-
fore, even if the protective tape 138 is pasted to the ink
jet recording cartridge in a manner to cover the sealing
agent as well as the recording element, it does not occur
that the resiliency of the substrate layer of the protective
tape 138 causes the protective tape 138 to peel away
from the ink jet recording cartridge; it remains adhered
fast to the recording element and therefore, keeps the
nozzle openings covered. Also in this embodiment, the
adhesion of the protective tape 138 to the recording el-
ement was strong enough to prevent the protective tape
138 from peeling away (falling) from the ink jet recording
cartridge while the ink jet recording cartridge was man-
ufactured or shipped, and yet, it allowed the protective
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tape 138 to be easily peeled by a user. Further, it was
not strong enough to cause the nozzle opening portions
to be damaged when the protective tape 138 was peeled
by the user.

[0063] Incidentally, in the preferred embodiments de-
scribed above, ultraviolet rays are used as the means for
changing in properties the surface to which the protective
tape is to be pasted, in order to improve the fastness of
the adhesion of the protective tape to the surface. How-
ever, the means does not need to be limited to ultraviolet
rays. That is, means other than ultraviolet rays may be
used as long as the surface to which the protective tape
is to be pasted, can be changed in properties. For exam-
ple, the surface may be irradiated with plasma.

[0064] The recording element mentioned in the de-
scription of the preferred embodiments described above
may be made up of a substrate formed of silicon or the
like, an electrical circuit board, and a connective portion
(s) which connects the substrate and electrical circuit
board.

[0065] An ink jet recording cartridge to which the
present invention is applicable is an integrated combina-
tion of an ink jet recording head and an ink container. As
the ink in an ink jet recording cartridge of this type is
completely consumed, the cartridge is to be replaced by
a user. In recent years, from the standpoint of environ-
mental concerns, it has come to be required to study the
program for recycling used ink jet recording cartridges of
this type.

[0066] An ink jet recording cartridge, which is in the
form of an integrated combination of an ink jet recording
head and an ink container, remains wet with ink for a
while, across its surface having the nozzle openings, af-
teritis used. Thisink on the surface of the ink jet recording
cartridge, which has the nozzle openings, dries up with
the elapse of time. Thus, after a certain length of time
(several weeks, for example), the surface will be covered
with the solidified ink.

[0067] Recording heads which were in the above de-
scribed condition were cleaned, and the amount of oxy-
gen on the surface of each recording head, which had
the nozzle openings, was measured. Figure 14 shows
the results of the measurement (after inks in ink jet re-
cording cartridge were used up by printing pattern which
was roughly 7.5% in cyan, magenta, and yellow duties,
amount of oxygen in abovementioned portions of record-
ing head was measured using the same method as meth-
od used to analyze (results of which are shown in Figure
9) amount of oxygen on surface of recording head having
nozzle openings). As is evident from Figure 14, it was
confirmed that the area which had been changed in sur-
face properties remained greater in the amount of oxygen
than the rest (incidentally, the distance between the area
irradiated with the UV light and the closest point therefrom
at which the amount of oxygen is the same as that of the
irradiated area is shorter compared to results shown in
Figure 9, but the area marked as area irradiated by UV
light is equivalent to distance of 3 mm in Figure 9). Re-
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ferring to Figure 15, the amount of peel resistance re-
mained the same as the amount of peel resistance which
the protective tape had immediately after it was pasted.
The peel resistance of the protective tape was measured
while the surface of the recording element, which had
the nozzle openings, was wet with ink (three weeks after
continuous printing), as well as after the ink dried up
(three month after continuous printing). When the pro-
tective tape was pasted while the recording element was
in these conditions, a minute amount of ink which re-
mained in the nozzles or the like was drawn out and wet-
ted the surface to which the protective tape was pasted.
Thus, the peel resistance was extremely small.

[0068] Thus, when recycling ink jet recording cartridg-
es, itis very important to thoroughly clean the surface of
the recording element of each cartridge, which has the
nozzle openings.

[0069] As described above, changing specific surface
areas of the recording element of an ink jet recording
head, which has the nozzle openings is advantageous
in that it can provide a conventional protective tape (pro-
tective tape in accordance with the prior art) with a proper
amount of peel resistance relative to the surface having
the nozzle openings, without modifying the protective
tape.

[0070] Incidentally, the apparatus used to measure the
amount of peel resistance in this embodiment had an
error of roughly 10%. Obviously, the peed resistance of
a protective tape relative to a given surface is affected in
numerical value by the level of the adhesiveness of the
protective tape. Yet, the apparatus used to test the ink
jetrecording cartridges in the preferred embodiments de-
scribed above can correctly show the relationship that a
protective tape is greater in peel resistance when it is
pasted to a surface area of an ink jet recording cartridge,
which had been changed in properties than when it is
pasted to a surface area of an ink jet recording cartridge,
which had not been changed in properties.

[INDUSTRIAL APPLICABILITY]

[0071] The present invention provides an ink jet re-
cording head having ejection outlets which is properly
protected, without using special processes and manu-
facturing equipment to manufacture an ink jet recording
head, and without modifying a protective tape in adhe-
siveness, and its primary object is to provide an ink jet
recording head.

[0072] While the invention has been described with ref-
erence to the structures disclosed herein, it is not con-
fined to the details set forth, and this application is in-
tended to cover such modifications or changes as may
come within the scope of the following claims.

Claims

1. Aninkjetrecording head (133; 123) having an array
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of ink ejection outlets (141; 23) in an ejection outlet
forming surface (G; 22) on which a protection tape
(138; 128) is stuck in transportation, the improve-
ment residing in that: said ejection outlet forming sur-
face (G, 22) has an outside area (11; 13; 21) which
is outside of each of opposite ends of the array with
respect to a direction of the array, and the outside
area (11; 13; 21) has a peel resistance, provided by
surface modification thereof, which resistance is
higher than in another portion of said ejection outlet
forming surface (G; 22).

An ink jet recording head (133; 123) according to
Claim 1, wherein the peel resistance of the outside
area (11; 13; 21) is 1.2 - 1.6 times the peel strength
of said another area.

An ink jet recording head (133; 123) according to
Claim 1, wherein the outside area (11; 13; 21) ex-
hibits a relatively higher affinity to ink and said an-
other area exhibits a relatively higher repellence
against the ink.

Anink jet recording head (133; 123) having an array
of ink ejection outlets (141; 23) in an ejection outlet
forming surface (G; 22) on which a protection tape
(138; 128) is stuck in transportation, the improve-
ment residing in that: said ejection outlet forming sur-
face (G; 22) has an outside area (11; 13; 21) which
is outside of each of opposite ends of the array with
respect to a direction of the array, and the outside
area (11; 13; 21) has a larger surface oxygen
amount, provided by surface modification thereof,
than in another portion so that the outside area (11;
13; 21) has a peel resistance which resistance is
higher than in said another portion of said ejection
outlet forming surface (G; 22).

An ink jet recording head (133; 123) according to
Claim 4, wherein the peel resistance of the outside
area (11; 13; 21) is 1.2 - 1.6 times the peel strength
of said another area.

An ink jet recording head (133; 123) according to
Claim 4, wherein the outside area (11; 13; 21) ex-
hibits a relatively higher affinity to ink and said an-
other area exhibits a relatively higher repellence
against the ink.

A transportation structure of an ink jet head compris-
ing said ink jet recording head (133; 123) as defined
in any one of Claims 1 - 6 and a protection tape (138;
128) stuck on said ejection outlet forming surface
(G; 22).

A transportation structure of an ink jet head (133;
123) according to Claim 7, wherein said protection
tape (138; 128) comprises a base film having one
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surface with an adhesive layer.

An ink jet recording cartridge (C1) comprising an ink
jet recording head (133) as defined in any one of
Claims 1 - 6 and an ink container (137) accommo-
dating ink to be supplied to said ink jet recording
head (133; 123).

A manufacturing method for anink jet recording head
(133; 123) including a recording head chip provided
with an ejection outlet forming surface (G; 22) having
an array of ink ejection outlets (141; 23) and a frame
to which said recording head chip is mounted, com-
prising: a step of temporarily fixing said recording
head chip to said frame by irradiation with energy,
wherein said step including irradiating, with the en-
ergy, an outside area (11; 13; 21) of the ejection out-
let forming surface (G; 22) which is outside of each
of opposite ends of the array with respect to a direc-
tion of the array thereby modifying the outside area
(11; 13; 21) of the ejection forming surface (G; 22),
and the outside area (11; 13; 21) has a peel resist-
ance, provided by said surface modification, which
resistance is higher than in another portion of said
ejection outlet forming surface (G; 22), to provide the
outside area (11; 13;21) with a larger surface oxygen
amountthan in said another portion, wherein the out-
side area (11; 13; 21) exhibit a higher peel resistance
relative to the protection tape (138; 128) than in said
another portion.

Patentanspriiche

1.

Tintenstrahlaufzeichnungskopf (133; 123) miteinem
Feld von TintenausstoRauslassen (141; 23) in einer
AusstoRauslass bildenden Flache (G; 22), auf der
beim Transport ein Schutzband (138; 128) geklebt
ist, wobei die Verbesserung darin besteht, dass: die
AusstoRauslass bildende Flache (G; 22) einen Au-
Renbereich (11; 13; 21) aufweist, der auferhalb von
jedem von gegenuberliegenden Enden des Felds
hinsichtlich einer Richtung des Felds ist, und der Au-
Renbereich (11; 13; 21) einen Ablésewiderstand auf-
weist, der durch eine Oberflachenmodifikation von
diesem vorgesehen ist, welcher Widerstand hdher
ist als in einem anderen Abschnitt der AusstofRaus-
lass bildenden Flache (G; 22).

Tintenstrahlaufzeichnungskopf (133; 123) nach An-
spruch 1, wobei der Ablésewiderstand des AulRen-
bereichs (11; 13;21) 1,2-1,6-mal die Ablésekraft des
anderen Bereichs ist.

Tintenstrahlaufzeichnungskopf (133; 123) nach An-
spruch 1, wobei der AuRenbereich (11; 13; 21) eine
relativ héhere Affinitat zu Tinte aufweist und der an-
dere Bereich ein relativ h6heres AbstoRungsvermo-
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gen gegen die Tinte aufweist.

Tintenstrahlaufzeichnungskopf (133; 123) miteinem
Feld von TintenausstoRauslassen (141; 23) in einer
AusstoRauslass bildenden Flache (G; 22), auf der
beim Transport ein Schutzband (138; 128) geklebt
ist, wobei die Verbesserung darin liegt, dass: die
AusstoRauslass bildende Flache (G; 22) einen Au-
Renbereich (11; 13; 21) aufweist, der aufRerhalb von
jedem von gegenuberliegenden Enden des Felds
hinsichtlich einer Richtung des Felds ist, und der Au-
Benbereich (11; 13; 21) eine gréRere Oberflachen-
sauerstoffmenge aufweist, die durch eine Oberfla-
chenmodifikation von diesem vorgesehen ist, als in
einem anderen Abschnitt, so dass der Aul3enbereich
(11; 13; 21) einen Abldsewiderstand aufweist, wel-
cher Widerstand héher als in dem anderen Abschnitt
der AusstofRauslass bildenden Flache (G; 22) ist.

Tintenstrahlaufzeichnungskopf (133; 123) nach An-
spruch 4, wobei der Ablésewiderstand des Au3en-
bereichs (11; 13; 21) 1,2-1,6-mal die Ablosekraft des
anderen Bereichs ist.

Tintenstrahlaufzeichnungskopf (133; 123) nach An-
spruch 4, wobei der AuBenbereich (11; 13; 21) eine
relativ hohere Affinitat zu Tinte aufweist und der an-
dere Bereich ein relativ h6heres AbstoRungsvermo-
gen gegen die Tinte aufweist.

Transportanordnung eines Tintenstrahlkopfes, die
den Tintenstrahlaufzeichnungskopf (133; 123) wie
in einem der Anspriiche 1 bis 6 festgelegt, und ein
Schutzband (138; 128) aufweist, das auf die Aus-
stoRauslass bildende Flache (G; 22) aufgeklebt ist.

Transportanordnung eines Kopfes (133; 123) nach
Anspruch 7, wobei das Schutzband (138; 128) einen
Basisfilm mit einer Oberflache mit einer Klebeschicht
aufweist.

Tintenstrahlaufzeichnungskartusche (C1), die einen
Tintenstrahlaufzeichnungskopf (133) wie in einem
der Anspriiche 1 bis 6 festgelegt, und einen Tinten-
behalter (137) aufweist, der Tinte unterbringt, die zu
dem Tintenstrahlaufzeichnungskopf (133; 123) zu-
gefihrt werden soll.

Herstellungsverfahren fiir einen Tintenstrahlauf-
zeichnungskopf (133; 123) einschlieBlich eines Auf-
zeichnungskopfchips, der mit einer Ausstof3auslass
bildende Flache (G; 22) mit einem Feld von Tinten-
ausstofRRauslassen (141; 23) und einem Rahmen ver-
sehen ist, an dem der Aufzeichnungskopfchip befe-
stigt ist, das folgendes aufweist:

einen Schritt eines temporaren Befestigens des
Aufnahmekopfchips an dem Rahmen durch ei-
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ne Bestrahlung mit Energie, wobei der Schritt
ein Bestrahlen mit der Energie eines Aulienbe-
reichs (11; 13; 21) der AusstoRauslass bilden-
den Flache (G; 22), die auRerhalb von jedem
von gegenuberliegenden Enden des Felds hin-
sichtlich einer Richtung des Felds ist, umfasst,
wodurch der AuRRenbereich (11; 13; 21) der Aus-
stofRauslass bildenden Flache (G; 22) modifi-
ziert wird, und der Aulienbereich (11; 13; 21)
einen Abldsewiderstand aufweist, der durch die
Oberflachenmodifikation vorgesehen wird, wel-
cher Widerstand héher als in einem anderen Ab-
schnitt der AusstofRauslass bildenden Flache
(G; 22) ist, um den Aufenbereich (11; 13; 21)
mit einer gréReren Oberflaichensauerstoffmen-
ge als in dem anderen Abschnitt zu versehen,
wobei der AufRenbereich (11; 13; 21) einen ho-
heren Ablésewiderstand relativ zu dem Schutz-
band (138; 128) als in dem anderen Abschnitt
aufweist.

Revendications

Téte d’enregistrementajetd’encre (133 ; 123) ayant
un réseau de sorties d’éjection d’encre (141 ; 23)
dans une surface (G ; 22) formant sortie d’éjection
sur laquelle une bande de protection (138 ; 128) est
collée lors du transport, I'amélioration résidant dans
le fait que: ladite surface (G; 22) formant sortie
d’éjection présente une zone externe (11; 13 ; 21)
qui est a I'extérieur de chacune des extrémités op-
posées du réseau par rapport a une direction du ré-
seau, et la zone externe (11 ; 13 ; 21) présente une
résistance au pelage, fournie par la modification de
surface de celle-ci, qui est supérieure a celle dans
une autre partie de ladite surface (G ; 22) formant
sortie d’éjection.

Téte d’enregistrement a jet d’encre (133 ; 123) selon
la revendication 1, dans laquelle la résistance au pe-
lage de la zone externe (11 ;13 ;21) estde 1,2 a1,
6 fois la résistance au pelage de ladite autre zone.

Téte d’enregistrement a jet d’encre (133 ; 123) selon
la revendication 1, dans laquelle la zone externe
(11; 13 ; 21) présente une affinité relativement éle-
vée a I'encre et ladite autre zone présente un re-
poussement relativement élevé de I'encre.

Téte d’enregistrementajetd’encre (133 ; 123) ayant
un réseau de sorties d’éjection d’encre (141 ; 23)
dans une surface (G ; 22) formant sortie d’éjection
sur laquelle une bande de protection (138 ; 128) est
collée lors du transport ; 'amélioration résidant dans
le fait que : ladite surface (G ; 22) formant sortie
d’éjection présente une zone externe (11; 13 ; 21)
qui est a I'extérieur de chacune des extrémités op-
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posées du réseau par rapport a une direction du ré-
seau, et la zone externe (11 ; 13 ; 21) posséde une
quantité d’'oxygéne en surface, fournie par modifica-
tion de la surface de celle-ci, qui est supérieure a
celle dans une autre partie de sorte que la zone ex-
terne (11 ; 13 ; 21) présente une résistance au pe-
lage qui estsupérieure a celle dans ladite autre partie
de ladite surface (G ; 22) formant sortie d’éjection.

Téte d’enregistrement ajetd’encre (133 ; 123) selon
larevendication 4, dans laquelle la résistance au pe-
lage de la zone externe (11; 13; 21) estde 1,2 a
1,6 fois la résistance au pelage de ladite autre zone.

Téte d’enregistrement ajetd’encre (133 ; 123) selon
la revendication 4, dans laquelle la zone externe
(11;13; 21) présente une affinité relativement éle-
vée a l'encre et ladite autre zone présente un re-
poussement relativement élevé de I'encre.

Structure de transport d’'une téte a jet d’encre com-
prenant ladite téte d’enregistrement a jet d’encre
(133 ; 123) telle que définie dans I'une quelconque
des revendications 1 a 6, et une bande de protection
(138 ; 128) collée sur ladite surface formant (G ; 22)
sortie d’éjection.

Structure de transport d’une téte a jet d’encre (133 ;
123) selon la revendication 7, dans laquelle ladite
bande de protection (138 ; 128) comprend un film
de base ayant une surface avec une couche adhé-
sive.

Cartouche d'impression a jet d’encre (C1) compre-
nant une téte d’enregistrement a jet d’encre (133)
telle que définie dans 'une quelconque des reven-
dications 1 a 6, et un récipient d’encre (137) logeant
I'encre a alimenter a ladite téte d’enregistrement a
jet d’encre (133 ; 123).

Procédé de fabrication d’'une téte d’enregistrement
a jet d’encre (133 ; 123) comportant une puce de
téte d'impression pourvue d’une surface (G ; 22) for-
mant sortie d’éjection ayant un réseau de sorties
d’éjection d’encre (141 ; 23) et un chassis sur lequel
ladite puce de téte dimpression est montée,
comprenant : une étape qui consiste a fixer tempo-
rairement ladite puce de téte d’impression audit
chéssis parirradiation avec de I'énergie, ladite étape
comportant l'irradiation, avec de I'énergie, d’une zo-
ne externe (11; 13 ; 21) de la surface (G ; 22) for-
mant sortie d’éjection qui estal'extérieur de chacune
des extrémités opposées du réseau par rapport a
une direction du réseau permettant de modifier la
zone externe (11; 13; 21) de la surface (G ; 22)
formant sortie d’éjection, etla zone externe (11 ;13 ;
21) présente une résistance au pelage, fournie par
ladite modification de surface, qui est supérieure a
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celle dans une autre partie de ladite surface (G ; 22)
formant sortie d’éjection, pour fournir a la zone ex-
terne (11 ; 13; 21) une quantité d’oxygene en sur-
face plus importante que celle dans ladite autre par-
tie, la zone externe (11 ; 13 ; 21) présentant une ré-
sistance au pelage, par rapport a la bande de pro-
tection (138 ; 128), plus élevée que celle dans ladite
autre partie.
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